ABSTRACT
INTRODUCTION
World production of cassava has increased from million tonnes in − to million tonnes in (FAO, ) . Five countries account for % of the world cassava production i.e. Nigeria, Brazil, Thailand, Zaire and Indonesia. Indonesia produces million tonnes of fresh cassava (Manihot esculenta) roots yearly (Indonesian Central Bureau Statistic, ) . Most of the products used in cassava starch industries results in the creation of around − % of the root as solid state waste (pulp) (Sriroth et al. ) . Cassava pulp in some areas is used as a fermented subtrate in citric acid production.
However, some of the pulp is discarded and becomes a serious concern to the environment especially air (odor) and water pollution. Cassava pulp can be used as animal feed, but, its nutrient quality is low especially in crude protein concentration (less than %) (Pandey, ).
Protein enrichment of cassava pulp using microbial techniques is an alternative way to improve the quality.
Prescott and Dun ( ) reported that this byproduct can be used as a substrate in fermentation of microorganism.
Among the microorganisms, Aspergillus niger has been repor ted to be good to ferment cassava by product (Iyayi and Losel, ; Pandey, ; Verdenberghe et al.
). Aspergillus niger can utilize different kinds of food ranging from simple to complex ones. This makes them easy to cultivate and maintain in the field. However, the fermentation processes need more nitrogen and minerals for their growth and reproduction. According to Pepler ( ), the addition of some nutrients in the fermentation media will enhance the fermentation process and the quality of final product. Urea is one of non protein nitr ogen sour ce that is nor mally used by some microorganisms in the fermentation process (Brook et al. ) . Garraway and Evans ( ) reported that urea when used in fermentation breaks down to ammonium and carbon dioxide. The ammonium produced will be used by microorganisms to synthesize their body cells.
However, ammonium production from urea is four times faster than synthesis of microorganisms , body cell from ammonium. A high ammonium concentration is toxic for the organisms involved in the fermentation process itself 
MATERIALS AND METHODS

RESULTS
The proximate nutritional composition of unfermented cassava pulp was DM ( . %), CA ( . %), CP ( . %), CF ( . %), EE ( . %) and NFE ( . %). Chemical composition of combined fermented cassava pulpurea-zeolite is shown in Ef fect of dif ferent fermentation periods on the chemical composition of fermented cassava pulp-ureazeolite are shown in Table . There was no significant d i f f e r e n c e o n C A c o n c e n t r a t i o n w i t h l e n g t h o f fermentation time. However, CP concentration increased (P< . ) significantly up to eight days of fermentation.
Thereafter, CP concentration decreased. On the other hand, CF concentration decreased for up to eight days of fermentation, thereafter, the concentration decreased again. Crude protein and CF concentration were not significantly dif ferent between six and eight days of fermentation. Gross energy decreased for up to six days of fermentation, and then the value was not significantly changed up to ten days of fermentation.
True metabolized energy and efficiency of protein utilization of fermented cassava pulp combined with % of urea and . % of zeolite for six days of fermentation compared with unfermented cassava pulp and rice bran is shown in Table . There were no significant differences in energy intake and energy in excreta among treatments.
Fermented cassava pulp-urea-zeolite had the lowest TME compared with unfermented cassava pulp and rice bran ( , . kcal/kg vs. , . and , . kcal/ kg, respectively). Although protein retention between fermented cassava pulp-urea-zeolite and rice bran were not significantly dif ferent, the ef ficiency of protein utilization of fermented cassava pulp-urea-zeolite was higher ( . % vs. . %).
Ther e wer e no significant dif fer ences in all per formance parameters and internal organs among treatments as shown in Table . The fact that intakes did not differ in all treatments might be due to the crude fiber and palatability, almost same in all diets. Moreover, all broilers were subjected to the same environmental management. Similar genetic, management and feeding intake resulted in the same body weight gain and feed conversion ratio of broilers. There was no health problem among broilers that were fed with fermented cassava pulp-urea-zeolite due to the normal weight of internal organ as shown in Table . However, when the length of fermentation was more than ten days, A. niger reached a stationary phase, as its ability to grow and produce cellulase enzyme decreased, thus the concentration of CP decreased and CF increased again.
The chemical composition of fermented cassava pulp with % of urea and . % of zeolite is similar to that of rice bran due to its CP and CF concentration (Hartadi et al. ) . Therefore, rice bran was used as comparison in the TME and EPU experiment. However, the CP concentration of fermented cassava pulp used was lower than that of previous experiment. Lower CP concentration could have been due to length of storage before using it for about two weeks. According to Hall ( ) storing time would decrease the protein content of feed. Native chicken fed by rice bran had the highest energy intake followed by fermented cassava pulp-ureazeolite then unfermented cassava pulp. Energy in excreta from chicken fed by fermented cassava pulp-urea-zeolite was higher than that from chicken fed by unfermented cassava pulp, however, it was not different than from chicken fed by rice bran (Table ) . Difference in energy excreta of chicken fed by fermented and unfermented cassava pulp might be due to the fermentation process (DeMan, ). Fermentation process could produce substrate which cannot be hydrolyzed by digestive enzymes (Wang et al. ) . The difference in energy intake and energy in excreta among samples will cause the difference in their TME as shown in Table (Sibbald, ). The lowest TME in fermented cassava pulp-ureazeolite could be attributed by the ability of A. niger to hydrolyze starch into glucose and that will be used as a carbon source to synthesize its biomass that is rich in protein (Oboh, ). Therefore, starch or other unstructured carbohydrates as a main energy source for chicken decreased in the substrate.
Rice bran had the highest protein intake compared with fermented cassava pulp-urea-zeolite and unfermented cassava pulp ( . g vs. . g and . g, respectively).
Scott et al. ( ) reported that protein retention depends
on protein intake and metabolized energy in ration.
However, increasing energy metabolized in ration does not always increase protein retention. Increasing protein intake will be followed by an increase in protein retention, however, the body weight gain is not always increased if the energy concentration in ration is low. Protein retention of unfermented cassava pulp was the lowest compared with fermented cassava pulp-urea-zeolite and rice bran. Although there was no significant difference in protein retention between fermented cassava-urea-zeolite and rice brand, fermented cassava pulp-urea-zeolite had the highest EPU. Higher EPU of feedstuff will produce higher protein that is used by animal for their growth and production (Scott et al. ) .
Ther e wer e no significant dif fer ence on the per formance parameters among treatments and this might be caused by the environmental management.
Also, the diets were isocaloric and isonitrogenous and there were no differences in the palatability of the diets based on the amount of their intake ( S r i r o t h , K . , C h o l l a k u p , R . , C h o t i n e e r a n a t , S . York.
